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Apparatus for applying and removing closing means from an end por- 
tion of a tubular element and the use thereof in peritoneal dialysis 

The present invention relates to those fields where it is necessary to 
perform operations of opening and closing of tubular elements in condi- 
tions of controlled contamination, for example the health field, in par- 
ticular the nephrology field, or the operations performed in clean 
rooms. More particularly the present invention aims to perfect the 
methodology of connection of a patient who is carrying out peritoneal 
dialysis. 

Background of the invention 

The main problem in peritoneal dialysis treatment is that of infections: 
their frequent consequences are hospitalization, "wearing out 11 of the 
peritoneal membrane owing to sepsis and cessation (drop-out) of the 
methodology. 

To date, moreover, there is still no perfect "anticontamination" device: 
the German company Fresenius Medical Care has introduced a dispos- 
able peritoneal exchange device but this leaves open a window of po- 
tential infective contamination for approx. 50% of the total risk relative 
to exchange in manual ambulatory peritoneal dialysis (CAPD). 

As the lines in which the dialysis solution flows are sterile and dispos- 
able, this risk is connected with the two moments of connection and 
disconnection of said lines. 

Among the various solutions proposed by the manufacturers of equip- 
ment for peritoneal dialysis, mention is made of the company Fresen- 
ius Medical Care, which has attempted to eliminate the risk of con- 
tamination during connection, by devising a closing means, called "pin" 
here (a kind of sealing plug with O-ring seal), which a disposable cylin- 
drical device with an operating handle pushes inside the lumen of the 
peritoneal catheter at the end of the peritoneal dialysis cycle. As this 
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takes place with the catheter connected to the device, on disconnection 
of the peritoneal catheter from the device it is not possible for bacteria, 
viruses and other contaminating material to get into the catheter. 
However, before beginning the next cycle it is necessary to extract the 
used pin from the end of the catheter, before connecting to a new dis- 
posable device equipped with a new end-of-cycle pin. This extraction is 
carried out with suitable plugs with retaining clips which, screwed onto 
the end of the catheter, hook the used pin and, once unscrewed, extract 
it. This operation, performed in the open air by the patient's hands, 
again exposes him to the risk of contamination, and the more serious 
risk of peritonitis. 

Another device is described in patent US 6,485,483. Other devices for 
peritoneal dialysis which tackle the problem of contamination are de- 
scribed in US 5,221,267, DE 10042067, US 5,336,173, EP 0 092 528, 
US 4,950,230 and GB 2 134 202. 

The present invention sets itself the aim of completely or substantially 
eliminating the risk of peritonitis. 

Because the choice of the methodology is still subordinated to pressing 
social conditions, for a patient of low socioeconomic level (deficient hy- 
giene, scant domiciliary area for providing a "controlled contamination" 
zone, insufficient cultural level or conditions of poor vigilance con- 
nected with age) this methodology will easily be proscribed, for reasons 
not primarily connected with the patient's condition, but relating to the 
safety of the methodology. 

The aim ought to be achieved in the device rather than on the patient: 
since peritoneal dialysis is a health methodology for problems that are 
statistically more frequent in the third and fourth age, thus at times 
when the patients compliance - both physical and mental - is often 
poor, we ought to prescind from considering the patient's contribution 
when planning the objectives of sterility, simplicity of use and safety. 
All of the objectives ought to be achieved by the device itself. 
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Therefore it is still felt that there is a great need for a connector for 
manual ambulatory peritoneal dialysis that would ensure sterility in 
the operations of manipulation of the dialysis device, that is both easy 
to use, especially for patients with poor dexterity and/or low level of 
training in hygiene and that would not require the assistance of spe- 
cialized personnel. 

Summary of the invention 

A device that can be used as a connector for manual ambulatory peri- 
toneal dialysis (CAPD), and solves the problems of the prior art, has 
now been found, and is the object of the present invention. 

In its more general application, the present invention provides a device 
for fitting and removing a closing means on an end portion of a tubular 
element and is defined in claim 1 and the succeeding claims. 

The device according to the present invention is characterized by a 
closing, preferably sealing, means, which is moved into the device so 
that it does not come in contact with the surroundings and the charac- 
teristics of sterility are maintained. 

Owing to its characteristics, the device according to the present inven- 
tion provides connection between the distal end of the peritoneal cathe- 
ter and the peritoneal exchange bag or bags in a protected environ- 
ment, not communicating with the exterior, making it impossible for 
bacteria, fungi, viruses and any other contaminating material to con- 
taminate the end or the interior of the peritoneal catheter or the inte- 
rior of the peritoneal exchange device. 

Owing to its design characteristics, the way the device according to the 
present invention works can be understood easily and intuitively by 
the patient, so that it is practically possible to dispense with training 
by technical personnel. Particularly advantageously, the device can 
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also be used by the blind, using appropriate indications on the device 
itself. 

The device of the present invention can also offer functions that make 
it "error-proof* (for example mechanical locking devices for each oper- 
ating position, one-way progression of the cycle phases, mechanical 
blocking of accidental disconnection) . 

Yet another advantage is that the cost of the disposable device is en- 

» 

tirely compatible with the present costs borne by patients undergoing 
peritoneal dialysis. 

Owing to the characteristics that will be described hereunder, the de- 
vice according to the present invention practically cancels the contra- 
indications to the peritoneal dialysis technique connected with social- 
environmental problems and overcomes the limits for enrollment of 
candidate patients for peritoneal dialysis displaying physical, mental 
or social handicaps. 

Therefore the device as defined in claim 1 and the claims dependent 
thereon is an object of the present invention. 

Another object of the present invention is a method for fitting and re- 
moving a closing means on an end portion of a tubular element. 

A further object of the present invention is the use of the device in peri- 
toneal dialysis. 

Yet another object of the present invention is a peritoneal catheter 
coupled to said device and the respective system for carrying out peri- 
toneal dialysis. 

Yet another object of the present invention is a method of carrying out 
peritoneal dialysis in a patient which does not require him to under- 
stand the system mentioned above. 
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One embodiment of the present invention will now be described in de- 
tail, referring to the appended drawings. 

Brief description of the drawings 

Fig. 1 is an overall top view of the device according to the present in- 
vention in a preferred embodiment thereof for vise as connector for 
peritoneal dialysis; 

Fig. 2 is a magnified cross-section through a plane A-A of the device of 
Fig. 1; 

Figs. 3, 4, 5, 6 and 7 are reduced-scale partial sections with parts re- 
moved, through a plane B-B of the device of Fig. 2, respectively in an 
arrangement shown in Fig. 2 and in four arrangements relating to four 
different moments during its use. 

Detailed description of the invention 

Referring to the drawings, in particular to Fig. 1, this shows an overall 
top view of one embodiment of the device for fitting and removing a 
closing means on an end portion of a tubular element according to the 
present invention. 

It comprises a container 1 and a connector 2 for putting container 1 in 
fluid communication with a tubular element 3. 

Container 1 is provided with a cover 4, on which a rotating actuator in 
the form of a handle 5 is mounted. The cover also has two reference 
marks 6 and 7, whose function will become clear later. Container 2 can 
have fluid communication with other tubular elements (not shown), for 
example two in number, via two lines 8, 9 present on its perimeter 
wall. 
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Connector 2 comprises a sleeve 10, to be fitted to a connection 11 of 
container 1, shown in Figs. 3 to 7, which are cross-sections of the de- 
vice. Sleeve 10 is closed distally (relative to container 1) by a wall 12, 
through which the end portion 13 of tubular element 3 - visible in Figs. 
3-7 - passes. Tubular element 3 has an integral handgrip 14, having a 
proximal end stop 15 (relative to container 1), which encircles tubular 
element 3. A helical spring 16 is mounted between the distal wall 12 of 
sleeve 10 and the proximal end stop 15 of handgrip 14. 

Referring to Fig. 2, which is a substantially longitudinal section, 
through a plane A-A of the device of Fig. 1, this shows the interior of 
container 1. Container 1, substantially hollow, has a bottom 16 and a 
perimeter wall 17, which delimit, together with cover 4, a cylindrical 
internal chamber 18. A rotating platform 19 is mounted inside cylin- 
drical chamber 18, preferably near the bottom 16. For convenience of 
manufacture it is advantageous for container 1 to be cylindrical, like 
the rotating platform 19, but other shapes are not excluded, even for 
the same internal chamber 18. 

Platform 19 has centrally, beneath its base, a boss 20, which fits in a 
blind hole 21 correspondingly made on the inside of bottom 16 of the 
container. The platform 19 has an integral pin 22 projecting from cover 
4 of container 1 via a through-hole 23 made in it. Handle 5 is fixed to 
pin 22, so that by manual action on the handle, the platform 19 can be 
rotated relative to the internal lateral surface of the container, which is 
indicated by 24. Owing to problems of assembly during manufacture, 
handle 5 is connected to pin 22 projecting from the cover by means of 
threaded coupling of the parts, then locked definitively with a pin. 
Naturally, alternative forms of fixing can be provided, by local fusion or 
gluing of pin 22 to handle 5, if, as is advisable, the materials of which 
these parts are constituted are plastics. 

One end of handle 5 comes to a point 25, which serves to indicate the 
position of the rotating platform, in particular of certain components of 
the device mounted rigidly thereon. 
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Referring also to Figs. 3, 4, 5, 6 and 7, said components mounted rig- 
idly on rotating platform 19 comprise a receiving housing 26 that is 
able to receive and hold a first closing means 27 extracted from the end 
portion 13 of tubular element 3; and a releasing housing 28 that is able 
to contain and release a second closing means 29 in the end portion 13 
of tubular element 3, after the first closing means 27 has been ex- 
tracted. The receiving and releasing housings 26, 28 are positioned ra- 
dially on the platform, and have an opening for passage of the closing 
means turned towards the internal lateral surface 24 of container 1. In 
the embodiment described, the housings have longitudinal axes, which 
are also orthogonal to the external lateral surface, indicated by 40. For 
reasons of clarity, the closing means 27, 29 are not sectioned in the 
drawings. 

The closing means 27, 29 can be identical and comprise a pointed end 
30 which is intended to be received in the end portion 13 of tubular 
element 3 and a tail end 31 opposite the pointed end. 

The pointed end 30, suitably tapered, has an ogival shape for being in- 
serted in the end portion of cylindrical tubular elements, although 
other shapes of tube section and hence of pointed end are not excluded. 

A first circumferential groove for an O-ring 32 is provided in the 
pointed end 30 to create a fluid seal in the connection to tubular ele- 
ment 3. 

The closing means 27, 29 preferably has a substantially cylindrical 
body 33, though it can have other shapes. A second circumferential 
groove for an O-ring 34 is provided on the cylindrical body 33. Moreo- 
ver, still on the lateral surface of the cylindrical body 33, there is a pe- 
ripheral recess 35, preferably terminating in an undercut 36 near the 
tail end 31. The functions of the individual parts will become clear from 
the rest of the description. 



WO 2005/082437 



8 



PCT/IT2005/000098 



Referring to Fig. 3, which is a cross-section of the embodiment of the 
device according to the present invention, this shows the device with 
the platform 19 in a position corresponding to that shown in Fig. 2. 

Accordingly, the disposition of the releasing housing 28 is such that its 
longitudinal axis is parallel to the major axis of handle 5 and is located, 
on the quadrant represented by cover 4, in the position of the reference 
mark 6. The disposition of the receiving housing 26 is such that its lon- 
gitudinal axis is perpendicular to the major axis of handle 5 and is lo- 
cated, on the quadrant represented by cover 4, in the position of the 
reference mark 7. 

It should be understood that the arrangement of orthogonality de- 
scribed above is not binding, and that the axes of the two housings 26, 
28 could form between them an angle other than a. right angle. The 
only thing that is important is that anyone looking at the container 
from the outside can see when one or other housing 26, 28 of the clos- 
ing means is coaxial with the end portion 13 of tubular element 3, in 
such a way that the pointed end 30 of the closing means 27, 29 is also 
coaxial therewith. 

Examining in detail the receiving and releasing housings 26, 28, it can 
be seen that they are different from one another, even though both 
have a shape corresponding to that of the closing means. The receiving 
housing 26 has internally, near its bottom, retaining means in the form 
of a preferably circumferential fin 37 projecting inside the receiving 
housing 26 and inclined towards the bottom thereof. When the closing 
means 27 is received inside the receiving housing 26, as will be seen 
later, the circumferential fin 37 is intended to be inserted in the pe- 
ripheral recess 35 of the closing means 27 and to engage with the un- 
dercut 36 of the latter. 

In contrast, the releasing housing 28, seen better in Fig. 2, has inter- 
nally, in a substantially central position, stopping means in the form of 
a preferably circumferential fin 38 projecting inside the releasing 
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housing 28 and inclined towards the opening thereof, i.e. towards the 
lateral surface 24 of cylindrical chamber 18 of container 1. When the 
closing means 29 is released from the inside of the releasing housing 
28, as will be seen later, the circumferential fin 38 is intended to bend 
towards the inside surface of the housing and cause the closing means 
29 to come out, preventing it from re-entering the releasing housing 28. 

To be able to come out of the releasing housing 28, the closing means 
29 contained inside receives a thrust from an elastic component previ- 
ously positioned between the tail end 31 of the closing means 29 and 
the bottom (not assigned a reference number) of the housing. The elas- 
tic component has been represented as a multiple-plate spring 41, 
which can also be made easily in plastics. Plate spring 41 is able to 
cause the closing means 29 to travel a predetermined distance towards 
connection 11, obviously when the closing means is next to the latter. 

In the arrangement of Fig. 2, the releasing housing 28 of the closing 
means 29 is located on platform 19 next to the reference mark 6. For 
this reason, the thrust exerted by plate spring 41 would lead the 
pointed end 30 of the closing means 29 to come up against the internal 
lateral surface 24 of container 1. To prevent probable twisting of the 
pointed end 30, during rotation of the platform for bringing closing 
means 9 next to connection 11 for its release on the end portion 13 of 
tubular element 3, the front part of the body 33 of the closing means 29 
is caused to strike a pair of parallel fixed cams, upper and lower, with a 
circumferential arc, indicated by 42 and 43 respectively. 

The circumferential-arc fixed cams 42, 43 are not present next to the 
opening of connection 11 so as to permit exit of the closing means un- 
der the action of plate spring 41. 

As shown in Figs. 3 to 7, the coupling of connector 2 to container 1 is of 
the threaded type, with an internal thread 44 on sleeve 10 and a corre- 
sponding external thread 45 on connection 11 projecting towards the 
outside of the lateral external surface 40 of container 1. 
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Obviously other forms of coupling may come to mind to a person skilled 
in the art, also depending on the various applications of the device ac- 
cording to the invention. 

The functioning of the device is as follows. 

When it is necessary to replace a closing means with an end portion 13 
of a tubular element 3, the device of the invention is provided with a 
single closing means inside, that indicated with 29 in the releasing 
housing 28 in the position indicated by the reference mark 6 on cover 4 
of the container. It is then applied to tubular element 3 provided with 
its closing means 27 in its end portion 13, by screwing down sleeve 10 
of the connector on connection 11 (Fig. 3). By acting on handgrip 14 
against the action of spring 16, the end portion 13 of the tubular ele- 
ment is caused to advance inside connection 11 until it brings the 
closing means 27 to the bottom of the receiving housing 26 (Fig. 4). 
Part of the body 33 of the closing means 27 has thus overcome the re- 
taining fins 37, which project elastically towards the inside of the 
housing and engage with the undercuts 36, retaining them. Rotating 
handle 5, less than 90° clockwise, the receiving housing 26 can be 
moved to free the opening of connection 11, for all the necessary opera- 
tions. If the housing 26 is a cylinder closed on all sides, except for the 
opening, the opening will now also be closed by side wall 17 of con- 
tainer 1. 

When a new closing means has to be applied on the end portion 13 of 
tubular element 3, handle 5 is rotated clockwise until its point 25 coin- 
cides with the reference mark 7. Thus, the releasing housing 28 of the 
closing means 29 on the platform 19 is brought next to the opening of 
connection 11. Fig. 5 shows the closing means 29 after being made to 
advance by plate spring 41, no longer blocked by the fixed cams 42, 43. 
It can be seen that in its approach to the end portion 13 of tubular ele- 
ment 3, the body 33 passed over the stopping fins 38, which now oppose 
the return travel of the closing means 29. 
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As shown in Fig. 6, by acting on charging handgrip 14 of spring 16, the 
end portion 13 of tubular element 3 is brought closer until it encircles 
the pointed end 30 of the closing means 29. The O-ring seal enables tu- 
bular element 3 to remain engaged with the closing means 29, utilizing 
the contrast with the stopping fin 38. At this point it is sufficient for 
the user to release the force applied on handgrip 14, because spring 16 
withdraws, into sleeve 10, the end portion 13 closed with the closing 
means 29. All that remains is to unscrew connector 2 from container 1, 
to complete the operation of replacement of the closing means 27 with 
the new closing means 29. 

A preferred embodiment of the device according to the present inven- 
tion envisages its use in the construction of a connector for fluid ex- 
change in a peritoneal dialysis system, in particular in a CAPD system. 
In said embodiment, the end portion 13 of a tubular element 3 envis- 
aged in the general description of the invention, is the distal end of a 
peritoneal catheter. In this case, it is desirable to replace the closing 
means 27 of catheter 3, which comes from the preceding dialysis cycle 
and is therefore potentially contaminated, with the new closing means 
29 contained in the device and intended to close catheter 3 at the end 
of the dialysis cycle so as to ensure non-contamination of the system. 

There are many ways of accomplishing the coupling between connec- 
tion 11 and connector 2, easily carried out by a person skilled in the 
art. It may be preferable to use a coupling of the threaded type 44-45 
as described above. In the case when the device according to the pres- 
ent invention is used as connector for peritoneal dialysis, those types of 
connector normally employed in the medical devices field can be used, 
for example as described in the documents of the prior art mentioned 
above. One of the preferred types of coupling is that known as luer 
lock. 

To improve the hermeticity of the system and in particular the charac- 
teristics of non-contamination, in the device according to the present 
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invention the receiving housing is a receptacle that is open on the side 
facing the perimeter walls, and is liquid-tight against them. 

It is appropriate to provide, at the pointed end 30 of the closing means 
27, 29, sealing means that interact with the end portion 13 of tubular 
element 3. Once again, a person skilled in the art will have no diffi- 
culty in envisaging suitable sealing means, also differing from the O- 
rings stated above. 

In a preferred embodiment of the present invention, the pointed end 30 
of the closing means 27, 29 extends towards the tail end 31 thereof 
with a body of diameter greater than the diameter of tubular element 
3. 

The device according to the present invention is suitable for manual 
use or it can be included in automatic switching systems. In the last- 
mentioned case, the actuator will be different from handle 5 and will be 
connected to the automatic system. 

To make it easier to use, and minimize the possibility of error, espe- 
cially in the case of patients undergoing peritoneal dialysis, cover 4 has 
the reference marks 6, 7, externally, for the handle for positioning the 
former and the releasing housing. 

In the preferred embodiment of the present invention, container 1 fur- 
ther includes lines 7, 8 as two routes of communication with the exte- 
rior 7, 8. Conveniently, the two routes of communication are connec- 
tions for end portions of tubular elements different from tubular ele- 
ment 3. 

In an even more preferred embodiment, the device according to the 
present invention, especially for use as connector for peritoneal dialy- 
sis, is provided with valved means for selectively establishing the pas- 
sage of a fluid between connection 11 for coupling to tubular element 3 
and one of said two routes of communication at a time. Such means are 
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known in this field and are described for example in the patents cited 
above. For example, a cam system, as used in the Fresenius devices, 
may be suitable for this purpose. 

In the applications that call for absence of contamination, such as 
medical and health applications, or any operation requiring absence of 
external contamination, the receiving housing 26, and if necessary also 
the releasing housing 28 contain disinfecting means, for example povi- 
done gel. 

To ensure compliance with good rules of hygiene, connection 11 is clo- 
ed in a suitable way, for example with a fracture membrane. 

Conveniently, tubular element 3 has, at its distal end, means for cou- 
pling to connection 11 of the device. 

In a particularly preferred embodiment of the invention, tubular ele- 
ment 3 described above forms part of a catheter for peritoneal dialysis. 

Means can be provided on the catheter for visual indication of the 
number of cycles of peritoneal dialysis. 

Another object of the present invention is a set for peritoneal dialysis 
comprising the device and the catheter described here. 

The present invention also comprises a method for removing and fit- 
ting a closing means 27, 29 to an end portion 13 of a tubular element 3, 
comprising the steps of: 

a) coupling the end portion 13 provided with a first closing means 
27 to connection 11 of the device according to the present invention; 

b) passing the end portion 13 through said connection 11 until the 
first closing means 27 engages with a receiving housing 26 that is able 
to receive and hold said closing means 27; 

c) retracting said end portion 13 releasing said closing means 27; 
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d) acting on the actuator so as to cause the rotating platform 19 to 
rotate and move away said receiving housing 26 and bring up a re- 
leasing housing 28 that is able to contain and release a second closing 
means 29, 

e) passing the end portion 13 through connection 11 until it en- 
gages with said second closing means 29 contained in said releasing 
housing 28; 

f) retracting said end portion 13 provided with said closing means 
29. 

A further object of the present invention is a method of using the de- 
vice described here as connector for peritoneal dialysis, in particular in 
a subject undergoing peritoneal dialysis, said method comprising: 

a) coupling a peritoneal catheter 3 provided at its distal end with a 
first closing means 27 to connection 11 of said device; 

b) coupling a second line 8 to a source of peritoneal dialysis solu- 
tion; 

c) coupling a third line 9 to a drainage system; 

d) passing said distal end 13 through said connection 11 until said 
first closing means 27 engages with a receiving housing 26 that is able 
to receive and hold said closing means 27; 

e) retracting said distal end 13, releasing said closing means 27; 

f) acting on actuator 5 so as to rotate the rotating platform 19 and 
move away said receiving housing 27 and allow the peritoneal dialysis 
solution to pass through said first line 8 to catheter 3, thus carrying 
out the dialysis treatment; 

g) acting on actuator 5 so as to rotate the rotating platform 18 and 
allow the peritoneal dialysis solution to pass through said third line 9 
to the drainage system; 

h) acting on actuator 5 so as to rotate the rotating platform 18 and 
bring up a releasing housing 28 that is able to contain and release a 
second closing means 29 for said distal end 13; 

i) passing said distal end 13 through said connection 11 until it 
engages with said second closing means 29 contained in said releasing 
housing 28; 
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j) retracting said distal end 13 provided with said closing means 
29. 

The set for peritoneal dialysis comprises a portion pertaining to the 
peritoneal catheter and a portion pertaining to the solution bag and the 
drainage bag. 

There now follows a description of a particularly preferred embodiment 
of the present invention, envisaging the use of the device described 
here in its use as connector for peritoneal dialysis together with the 
catheter coupled to said connector. 

The portion pertaining to the peritoneal catheter is configured as a 
particular series (lasting six months or more, depending on the mate- 
rial used in manufacture), at the distal end of which there is a charging 
handgrip 14 (mandrel) shaped for the fingers; at the end of the man- 
drel there is a system for locking to the exchange device, by means of a 
luer-lock coupling which confirms completion of screwing with a "click". 

The device according to the present invention is coupled by means of 
the dedicated connectors to the source of solution for peritoneal dialy- 
sis, for example a bag, and to the drainage, for example a suitable bag. 

Then the mandrel, which encircles the peritoneal catheter closed by its 
closing means, is connected to the exchange device, which is the dis- 
posable portion of the device and is constituted of the solution and 
drainage bags and the flow distributor or valved means. 

By means of actuator 5, the receiving housing 26 is positioned next to 
connection 13 for coupling between the internal chamber 18 of the de- 
vice and the peritoneal catheter 3. 

Once connected to the exchange device, the mandrel 14, pushed by the 
fingers of the patient who is being connected, causes the end 13 of 



WO 2005/082437 



16 



PCT/IT2005/000098 



catheter 3 to slide forward, so as to cause it to pass through the cou- 
pling connection 11. 

This movement positions the closing means 27 of catheter 3, inserted 
at the end of the preceding dialysis cycle, in the receiving housing 26, 
which holds it by means of the retaining means 37 which engage with 
the respective portions of the undercut 36 present in the received clos- 
ing means 27. Advantageously, the closing means 27 incorporates 
seals, for example O-ring 34, which provide a sealed joint with the 
housing. This sealing also seals any contaminants inside the housing 
26. 

In fact, the end of travel of the end of catheter 3, reached with the 
pressure of the fingers, couples the used closing means 27 to the re- 
spective housing 26 and seals it definitively. 

The travel can be determined manually from perception of attainment 
of engagement of the retaining means 37 by the closing means 27, or 
the elastic component 16 in abutment on the mandrel (which can be of 
plastic or metal, helical or unconventional) can be designed so as to en- 
sure appropriate travel of the mandrel until the closing means 27 is 
held by its housing 26. Advantageously, on cessation of the force of the 
fingers pushing catheter 3 constrained by the mandrel against the de- 
vice, the spring pulls back the end of catheter 3. 

The catheter is completely protected from contamination. The housing 
26 for receiving and holding the used closing means 27 can be filled 
with a disinfectant, for example sponge with povidone gel. This gel 
wets the outside of the catheter which is still closed by the used closing 
means on insertion into the device, reducing the bacterial load of the 
outside of the catheter, as a further, additional safety system. 

At this point, the rotating platform 19 can be made to rotate by means 
of the actuator, which in the case of manual operation is controlled by 
handle 5 from the outside of container 1, and move away the receiving 
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housing 26 and execute the dialysis treatment. At the end of the dialy- 
sis cycle, action on the actuator causes the rotating platform 19 to ro- 
tate and carry the releasing housing 28 which contains the second 
closing means 29 which will close catheter 3 next to connection 11 for 
coupling to the catheter. 

Repeating the operation with the mandrel, this time the distal end is 
passed through connection 11 until it engages the new closing means 
29 contained in its housing 28; the closed catheter is retracted. 

As a further useful feature of the catheter-device system, the catheter 
has visual signals, to indicate the correct number of cycles of extraction 
of the closing means (dialysis cycles), and hence the need to replace the 
system. For example, it is possible to provide a drum coaxial with the 
translation axis of the catheter inside the mandrel which, rotating 
about its axis driven by a protuberance of the catheter, with speed re- 
duction by a small gear train, activates the visual signals. 



